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opioid receptor mu 1

Normal Function

The OPRM1 gene provides instructions for making a protein called the mu (µ) opioid
receptor. Opioid receptors are part of the endogenous opioid system, which is the
body's internal system for regulating pain, reward, and addictive behaviors. It consists
of opioid substances produced naturally within the body (called endogenous opioids)
and their receptors, into which opioids fit like keys into locks. Opioid receptors are found
in the nervous system, where they are embedded in the outer membrane of nerve cells
(neurons). When opioids attach (bind) to the receptors, the interaction triggers a series
of chemical changes within and between neurons that lead to feelings of pleasure and
pain relief.

The µ opioid receptor was the first opioid receptor to be discovered. It is the primary
receptor for endogenous opioids called beta-endorphin and enkephalins, which help
regulate the body's response to pain, among other functions. The µ opioid receptor
is also the binding site for many opioids introduced from outside the body (called
exogenous opioids). These include commonly prescribed pain medications such as
oxycodone, fentanyl, buprenorphine, methadone, oxymorphone, hydrocodone, codeine,
and morphine, as well as illegal opioid drugs such as heroin.

When endogenous or exogenous opioids bind to the µ opioid receptor, the interaction
triggers a cascade of chemical signals in the nervous system. These signals reduce the
activity (excitability) of neurons in certain areas of the brain, which leads to pain relief
and feelings of pleasure and intense happiness (euphoria). In addition, the chemical
signaling ultimately increases the production of a chemical called dopamine. Dopamine
is a chemical messenger (neurotransmitter) that helps regulate areas of the brain
involved in reward-seeking behavior, attention, and mood.

Health Conditions Related to Genetic Changes

Alcohol use disorder

Opioid addiction

Common variations (polymorphisms) in the OPRM1 gene have been studied as
risk factors for opioid addiction. Opioid addiction is a long-lasting (chronic) disease
characterized by a powerful, sometimes uncontrollable urge to use opioid drugs.
Opioid addiction has major health, social, and economic effects.

The best-studied OPRM1 gene polymorphism changes a single protein building
block (amino acid) in a particular place in the µ opioid receptor protein. Specifically,



it replaces the amino acid alanine (A) with the amino acid glycine (G) at position
118, written as Ala118Gly or A118G. (This polymorphism is also identified with a
unique number, rs1799971.) The A118G polymorphism likely has an effect on the
amount of µ opioid receptor present in the membrane surrounding neurons, and on
the ability of the receptor to transmit chemical signals. Research into the association
of this polymorphism with opioid addiction has had mixed results. Some studies
suggest that having glycine (G) instead of alanine (A) increases the amount of an
opioid medication needed to achieve pain relief and raises the risk of opioid addiction.
However, other studies found no association between the polymorphism and opioid
addiction, and still others reported a lower risk with the glycine (G) version of the
polymorphism.

The glycine (G) version of the A118G polymorphism is much more common in certain
populations, such as people of Asian or European ancestry, than in others, such as
people of African or African American ancestry. These differences may help explain
why the results of studies examining its role in opioid addiction have had conflicting
results. Researchers suggest that studies with many more people would be needed
to confirm an association between this polymorphism and the risk of opioid addiction
in any particular population.

Common variations in the OPRM1 gene other than A118G have also been
associated with opioid addiction in specific populations, such as Han Chinese,
European Americans, and African Americans. The A118G polymorphism and other
common variations are among many suspected risk factors for opioid addiction. It is
likely that a combination of health, social, economic, and lifestyle factors interact with
genetic factors to determine an individual's risk of developing this complex disease.

Other disorders

Variations in the OPRM1 gene have been associated with addiction to several
additional substances. The µ opioid receptor appears to play a critical role in
regulating the pleasure and reward that come from the use of alcohol, nicotine, and
certain other drugs of abuse. Although these substances do not interact directly
with the µ opioid receptor, they affect the levels of other neurotransmitters in the
brain, triggering the body's own endogenous opioids to attach to the receptor. This
interaction starts the cascade of chemical signaling in the brain that leads to pain
relief and feelings of relaxation and pleasure.

As with opioid addiction (described above), most of the research on the connection
between the µ opioid receptor and other addictions has focused on the A118G
polymorphism. Studies of the effects of this polymorphism on nicotine and alcohol
abuse have had inconsistent results, with different studies suggesting an increased
risk, a decreased risk, or no effect of having glycine (G) versus alanine (A) at position
118. A person's geographic and ethnic background may be important, and larger
studies would be necessary to determine whether a true association exists.
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Studies have also found associations between the A118G polymorphism and a
variety of other traits, including perception of physical and psychological pain,
sensitivity to social rejection, a preference for sweet and fatty foods, and how the
body responds to stress. It is unclear how this genetic variation causes changes in
the brain that influence these traits.

Another polymorphism in the OPRM1 gene, usually written as rs540825, is
associated with the effectiveness of a drug called citalopram in people with
major depressive disorder. This polymorphism changes a single amino acid
near one end of the µ opioid receptor. People with major depressive disorder
who have this polymorphism are more likely to experience periods without any
symptoms (remission) when treated with citalopram than those who do not have the
polymorphism.

Chromosomal Location

Cytogenetic Location: 6q25.2, which is the long (q) arm of chromosome 6 at position
25.2

Molecular Location: base pairs 154,010,496 to 154,246,867 on chromosome 6 (Homo
sapiens Updated Annotation Release 109.20200522, GRCh38.p13) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• LMOR

• M-OR-1

• MOP

• MOR

• MOR-1

• MOR1

• mu opiate receptor

• mu opioid receptor hMOR-1a

• OPRM

page 3

https://www.ncbi.nlm.nih.gov/gene/4988
https://www.ncbi.nlm.nih.gov/genome/tools/gdp


Additional Information & Resources

Educational Resources

• Facing Addiction in America (2016): The Neurobiology of Substance Use, Misuse,
and Addiction
https://www.ncbi.nlm.nih.gov/books/NBK424849/

• Pain Management and the Opioid Epidemic (2017): The Neurobiology of the
Reward Pathway and the Intersection of Pain and Opioid Use Disorder
https://www.ncbi.nlm.nih.gov/books/NBK458656/#sec_000101

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28OPRM1%5BTIAB%5D%29+OR+
%28%28opioid+receptor%5BTI%5D%29+AND+%28mu%5BTI%5D%29%29+OR
+%28%28MOR1%5BTI%5D%29+AND+%28opioid+receptor%5BTI%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+720+days%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM

• OPIOID RECEPTOR, MU-1
http://omim.org/entry/600018

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_OPRM1.html

• HGNC Gene Symbol Report
https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:8156

• Monarch Initiative
https://monarchinitiative.org/gene/NCBIGene:4988

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/4988

• UniProt
https://www.uniprot.org/uniprot/P35372

page 4

https://www.ncbi.nlm.nih.gov/books/NBK424849/
https://www.ncbi.nlm.nih.gov/books/NBK458656/#sec_000101
https://www.ncbi.nlm.nih.gov/pubmed?term=%28OPRM1%5BTIAB%5D%29+OR+%28%28opioid+receptor%5BTI%5D%29+AND+%28mu%5BTI%5D%29%29+OR+%28%28MOR1%5BTI%5D%29+AND+%28opioid+receptor%5BTI%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28OPRM1%5BTIAB%5D%29+OR+%28%28opioid+receptor%5BTI%5D%29+AND+%28mu%5BTI%5D%29%29+OR+%28%28MOR1%5BTI%5D%29+AND+%28opioid+receptor%5BTI%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28OPRM1%5BTIAB%5D%29+OR+%28%28opioid+receptor%5BTI%5D%29+AND+%28mu%5BTI%5D%29%29+OR+%28%28MOR1%5BTI%5D%29+AND+%28opioid+receptor%5BTI%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28OPRM1%5BTIAB%5D%29+OR+%28%28opioid+receptor%5BTI%5D%29+AND+%28mu%5BTI%5D%29%29+OR+%28%28MOR1%5BTI%5D%29+AND+%28opioid+receptor%5BTI%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28OPRM1%5BTIAB%5D%29+OR+%28%28opioid+receptor%5BTI%5D%29+AND+%28mu%5BTI%5D%29%29+OR+%28%28MOR1%5BTI%5D%29+AND+%28opioid+receptor%5BTI%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D
http://omim.org/entry/600018
http://atlasgeneticsoncology.org/Genes/GC_OPRM1.html
https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:8156
https://monarchinitiative.org/gene/NCBIGene:4988
https://www.ncbi.nlm.nih.gov/gene/4988
https://www.uniprot.org/uniprot/P35372


Sources for This Summary

• Bonenberger M, Plener PL, Groschwitz RC, Grön G, Abler B. Polymorphism in the µ-opioid receptor
gene (OPRM1) modulates neural processing of physical pain, social rejection and error processing.
Exp Brain Res. 2015 Sep;233(9):2517-26. doi: 10.1007/s00221-015-4322-9. Epub 2015 May 28.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/26019010

• Crist RC, Berrettini WH. Pharmacogenetics of OPRM1. Pharmacol Biochem Behav. 2014 Aug;123:
25-33. doi: 10.1016/j.pbb.2013.10.018. Epub 2013 Nov 5. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24201053
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4010567/

• Davis C, Zai C, Levitan RD, Kaplan AS, Carter JC, Reid-Westoby C, Curtis C, Wight K, Kennedy
JL. Opiates, overeating and obesity: a psychogenetic analysis. Int J Obes (Lond). 2011 Oct;35(10):
1347-54. doi: 10.1038/ijo.2010.276. Epub 2011 Jan 25.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21266954

• Garriock HA, Tanowitz M, Kraft JB, Dang VC, Peters EJ, Jenkins GD, Reinalda MS, McGrath PJ,
von Zastrow M, Slager SL, Hamilton SP. Association of mu-opioid receptor variants and response to
citalopram treatment in major depressive disorder. Am J Psychiatry. 2010 May;167(5):565-73. doi:
10.1176/appi.ajp.2009.08081167. Epub 2010 Mar 1.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20194481
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2885766/

• Haerian BS, Haerian MS. OPRM1 rs1799971 polymorphism and opioid dependence: evidence from
a meta-analysis. Pharmacogenomics. 2013 May;14(7):813-24. doi: 10.2217/pgs.13.57. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/23651028

• OMIM: OPIOID RECEPTOR, MU-1
http://omim.org/entry/600018

• Pasternak G, Pan YX. Mu opioid receptors in pain management. Acta Anaesthesiol Taiwan. 2011
Mar;49(1):21-5. doi: 10.1016/j.aat.2010.12.008. Epub 2011 Mar 17. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21453899
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4014005/

• Pasternak GW, Pan YX. Mu opioids and their receptors: evolution of a concept. Pharmacol Rev.
2013 Sep 27;65(4):1257-317. doi: 10.1124/pr.112.007138. Print 2013. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24076545
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3799236/

• Reed B, Butelman ER, Yuferov V, Randesi M, Kreek MJ. Genetics of opiate addiction. Curr
Psychiatry Rep. 2014 Nov;16(11):504. doi: 10.1007/s11920-014-0504-6. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25209027

page 5

https://www.ncbi.nlm.nih.gov/pubmed/26019010
https://www.ncbi.nlm.nih.gov/pubmed/24201053
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4010567/
https://www.ncbi.nlm.nih.gov/pubmed/21266954
https://www.ncbi.nlm.nih.gov/pubmed/20194481
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2885766/
https://www.ncbi.nlm.nih.gov/pubmed/23651028
http://omim.org/entry/600018
https://www.ncbi.nlm.nih.gov/pubmed/21453899
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4014005/
https://www.ncbi.nlm.nih.gov/pubmed/24076545
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3799236/
https://www.ncbi.nlm.nih.gov/pubmed/25209027


• Schwantes-An TH, Zhang J, Chen LS, Hartz SM, Culverhouse RC, Chen X, Coon H, Frank J,
Kamens HM, Konte B, Kovanen L, Latvala A, Legrand LN, Maher BS, Melroy WE, Nelson EC, Reid
MW, Robinson JD, Shen PH, Yang BZ, Andrews JA, Aveyard P, Beltcheva O, Brown SA, Cannon
DS, Cichon S, Corley RP, Dahmen N, Degenhardt L, Foroud T, Gaebel W, Giegling I, Glatt SJ,
Grucza RA, Hardin J, Hartmann AM, Heath AC, Herms S, Hodgkinson CA, Hoffmann P, Hops
H, Huizinga D, Ising M, Johnson EO, Johnstone E, Kaneva RP, Kendler KS, Kiefer F, Kranzler
HR, Krauter KS, Levran O, Lucae S, Lynskey MT, Maier W, Mann K, Martin NG, Mattheisen M,
Montgomery GW, Müller-Myhsok B, Murphy MF, Neale MC, Nikolov MA, Nishita D, Nöthen MM,
Nurnberger J, Partonen T, Pergadia ML, Reynolds M, Ridinger M, Rose RJ, Rouvinen-Lagerström
N, Scherbaum N, Schmäl C, Soyka M, Stallings MC, Steffens M, Treutlein J, Tsuang M, Wall TL,
Wodarz N, Yuferov V, Zill P, Bergen AW, Chen J, Cinciripini PM, Edenberg HJ, Ehringer MA, Ferrell
RE, Gelernter J, Goldman D, Hewitt JK, Hopfer CJ, Iacono WG, Kaprio J, Kreek MJ, Kremensky
IM, Madden PA, McGue M, Munafò MR, Philibert RA, Rietschel M, Roy A, Rujescu D, Saarikoski
ST, Swan GE, Todorov AA, Vanyukov MM, Weiss RB, Bierut LJ, Saccone NL. Association of the
OPRM1 Variant rs1799971 (A118G) with Non-Specific Liability to Substance Dependence in a
Collaborative de novo Meta-Analysis of European-Ancestry Cohorts. Behav Genet. 2016 Mar;46(2):
151-69. doi: 10.1007/s10519-015-9737-3. Epub 2015 Sep 21.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/26392368
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4752855/

• Walter C, Doehring A, Oertel BG, Lötsch J. µ-opioid receptor gene variant OPRM1 118 A>G: a
summary of its molecular and clinical consequences for pain. Pharmacogenomics. 2013 Nov;
14(15):1915-25. doi: 10.2217/pgs.13.187. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24236490

• Xu J, Lu Z, Xu M, Pan L, Deng Y, Xie X, Liu H, Ding S, Hurd YL, Pasternak GW, Klein RJ, Cartegni
L, Zhou W, Pan YX. A heroin addiction severity-associated intronic single nucleotide polymorphism
modulates alternative pre-mRNA splicing of the µ opioid receptor gene OPRM1 via hnRNPH
interactions. J Neurosci. 2014 Aug 13;34(33):11048-66. doi: 10.1523/JNEUROSCI.3986-13.2014.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25122903
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4131016/

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/OPRM1

Reviewed: November 2017
Published: June 23, 2020

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 6

https://www.ncbi.nlm.nih.gov/pubmed/26392368
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4752855/
https://www.ncbi.nlm.nih.gov/pubmed/24236490
https://www.ncbi.nlm.nih.gov/pubmed/25122903
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4131016/
https://ghr.nlm.nih.gov/gene/OPRM1

